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INVESTIGATION

OF A 10,7-PERCENT-TJDCK SYMMX~CAL TAIL SECTION
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WITH. ”

A O .k(l~OD-CHO~ CONTROL SURFACE A3D

A 0,20 COIWK?L-SURFAC!E&ORD T&0

By Albert L. Braslow ‘

An investigation was made d“ a M. 7-percent-thick‘symmetrical.
tail section equipped with a TM+ side 0.40 airfoil-chord flap .-

having a 0,333 fl%p--chordoverhmg and a plain 0.20 flap-chord tab.
Airfoil lift, hag, pitching-mcment, And flap snd tab bin@ -momnt
character stics were determined ,atvarious flap and tab deflections
tith the control-surface nose gaps sealed and unsealed.

The results of the tests indicated that sealil~ the tab nose
-P e~rally increased the flay lift effestiveness and the tab
hinge-moment effectiveness. Sealing the fl.afin.osbgay increased.the
rate 01 chsnge of’secti”on‘liftcoefficient with both section single
of aktac:: w and flap deflection 5f; ~gativel.y ir.creasedthe
rate of chan~ of flap section hinge-moment coefficient chf with
%oth ~ and % at a 0° singleof attack and ~lap “defiectiori, - ‘—-..—

el~~d Sharp irr~@Witf8H in %he V8,riCit~0-n Of ChF With ~>

and greatly reduced all but the minimum values O+ secti& drag
coefficient .atall flap deflections testeal,. When the flap was
deflected beyond the angle at which tlieflap leading edgjeunported
from the airfoil.contour, sudden decreases of l.ift and ler~ increases
of flap and tab hinge mgments occurred throu@ a llmited rang6 of
angle of attack. The effectiveness of the tab in reducing the flap
hinge monents was large up to a tab deflection of 10° but decreased
appreciab~ at lar~r deflections of the tab. =:.-

-.



2 NACA TN NO. 1228

INTRODUCTION

Fllght tests of conventional symmetrical tail surfaces made by
the Douglas Aircraft Company, Inc., indicated that flab-side
elevators and rudders were less subject to ai?wflow conditions
causing undesirable control-surface oscillations than were control
surfaces of trueairfoil contour (referenoe 1). In order to
detenuine other aerodynamic characteristics of a tall section
equipped with a flat--sidecontrol surfaca, an investigation was made
of a twc--dlmenelonalmodel in the L6.n@ey tw-imenslonal low-
turbulence preseure tunnel.

The model was equipped with a k~yercent+irfoil+hord flap
designed for use as a rudder or an elevator and having a 20-percent
flap-ohord tab. The tests Included the determination of airfoil
section lift, drag, and pitching moments, and flap and tab hinge
moments for configurations with the flap and tab nose gaps both
sealed and unsealed.

ax

Lxx

cd .

c%/4

chf

c%

where

2

d

COEFFICIE~NTSAND SYMBOLS

section lift coefficient (t/qc)

increment of c1 due to flap deflection

Qectlon drag coefficient (d/qc)

section pitching-mcwnentcoefficient about quarter-chord
point (m/qc2)

flap section hfnge-moment coefficient (hf/qcf2)

tab section hlnge-mcment coefficient (ht/qct2)

lift pm unit span

drag -perunit span

●
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m

hf

‘t

c

Cf

Ct

q

v

P

‘O

8f

%

%!

R

Cz
a

. . .

quarter-chord pitchingmommt per unit span

flap hinge moment per unit spsm; positi,vewhen trailing
edge of flap tends to deflect downwaril

tab hinge mcmmnt per unit spsn; Qositive when .jraifi~
edge of tab tends to deflect downward . .

chord of airfoil with both control .surfacesneutral

chord of flap behind flap hinge axis

.-

chord of tab behizwt-tabhinge s&s

free-streem @nand.o pressure

free+tresmv eloci.t~

free-stream density

section angle of attack

flap deflection with respect
trailing edge is deflected

to airfoil; positive when .

downward

tab deflection with respect to flap; posi+jlvewhen
trafling edge is deflected downward

chord of overhang balance from flay hinge axis to balance
leaMmg edge

Reymolds number

0

.*

b 5f,8~

-,

-.. .
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The subscripts folloying the partial derivatives denoto the

variables held constant when the partial derivatives ae taken,
The derivatives are obtained at a. = Oo, bf = 00, and 8t = 0°

except as noted.
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The profile of the airfoil tested was fozm.edby modifying an
NACA 0012 airfoil in &uch a manuer as to provide flat-side control
surfaces behind the hinge axes. A sketoh and photograph of the model
are presented as figures 1 and 2. The nwdification to the NACA 0012
profile consjsted of extending the airfoil uho~ 12 percent and
drawing straight lines from the extended t.rail.ingedge tangent to
the airfoil surfaces. Extension of the airfoil chord effectively
reduced the maximum thickness of the airfoil to O.1O7C and moved the
position of maxhrum tldokness forward to approximately 0.27c behind
the afrfoil leading edge. Ordinates for the airfoil are given in ““
table 1. The flap of 0.@3c had an overheng type of aerodynamic balance
of 0.333cf and was equipped with a plain 0.20cf tab. The ordinates

for the flap nose shape are given In table II.

The model had a 2&inch chord and was constructed of laminated
mahogany with the exception of the tab,which was constructed of
dural. The model surfaces were sanded with No. 400 Carborundum
paper to aerod.ymemicsmoothness. Thin rubber “curtains” and modeling
Ziiy were used-to seal the flap gap and the tab gap, respectively. -

APPARATUSAND TEST’S

The model was mounted horlzotiall.yin the 3--footby 7#-foot

test section of the Langley two-dimensional low-turbulence pressure
tunnel, A mancmeter arrangement, which integrated the pressures
along the floor and ceiling of the tunnel test section, was used
to measure lift, and :~e wake sum-ey method was used to measure drag.
Airfoil pitcht~ moments were measured.with a torque-tube balanoe,
and control-surface hinge moments were measured with electrical
resistance strain gages.

Tests of the model were made at a Reynolds number of 6 x 106
and a Mach number of not greater than 0.11. Airfoil lift, drag, and
pitching moments and flap sad tab hinge moments were measured through
a range of flap and,tab deflection. The model wae tested with the
flap and tab gaps sealed d uealed in the following c~bi~tio~:
(1) flap gap and tab gapuneealed; (2) flap gap unsealed, tab gap
sealed; (3) flap gap sealed, tab gap unsealed, Tab hi-ngemoments
were not obtained with the tab gap sealed because of the large frictdon
of a tab seal. Airfoil lift and contiol-eurfsce hinge moments were

--



6 NACA TN NCI.L228

measured a.ta Reynolds number of 2.5 X 106 as well as 6 X 106 for
the neutra?.position of the flap end tab with both gaps unsealed.

The Mach number at Reynolds nvnioersof 2.5 X 106 and 6 X 206 was
es&enWQly the seine.

CORRECTIONS AND ACCURACY OF MllN3URIME, ~~

The fol.lowlngfactors were used to correct the tunnel data to
free-air conditions:

Cl = 0.978cZV ,

= o .993G~’cd .

c~//4= o.993~,k’ ‘

%f = o.993ch ‘
f

% = 10015CLO:-

where the grimed quantities represent the values measxe.d.In the,.
tunnel (reference 2): An additional corrocti”cmto tie moment
coefficients dua to .4distortion of the pressure”diatrfbutim over
the airfoil caused by the tunnel bouudarles was not a~plhd inmmuch
as the ezaot shap of the additional loading due to this dfstart.ion
is not known. Approximate calculationsJ hOWOVGrj indicate”&&t the
additional correction to the values of the momnt coofficionts ~Q _
pro%a%ly in tho order of O,OO~cl’, 0 .005cZt, ‘XUUI0.0020Z” fOr the
values of c

me/4 ‘
Ohf, and Cht, respqctimty. “

From a consldoraticm of the test oqulpment-and the scatter “of
chuck rmns, tho precisioh of .thodata is”O&tiiiatod-tk-bo‘aLY”Follows:

h

.
—

●
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. . .
I 1.
At modemte values of cz IAt values of cl near stall
and low flap defieotions

.

%’ +0.050 *&@io ~““
,.

cl” +.005 *.015 “ “

Od +●0001 **OQ05 “‘“

% ;4 +.001 +.005

Chf 812d O
%

*. 001 *,$005

I

.

EESULTS’AND DISCUSS1ON

Lift

A’summaryof t~e lift parameters Cz , Cz
‘%:

and ~ h
-r

presented b table III for each of the naae gap conditions-’tested. *

The basic section lift data for various deflections of the flap and
tab and for the control+nzrface gaps seaied and unsealed are presented
in f@lre 30

Sealing tk,~b gap increased the rate of change of section
lift coefficient c~ with flap deflection af frcm 0.066 to 0.070

and had no effeot on the rate of change of section lift’co6ffic>ent
with section angle of attack. As a result, the flap effectiveness
parameter ~f inoreasedfrozn0.70 to 0.74. With the tab gap open,

sealing the flap gap inca%as-ed CZ5. fromO.066 to 0.072 but a

corresponding increa68 in c1 fm- 0.095 to 0.104 prevented any
a

appreciable Change in the ‘effectiveness.parameter. ‘Theprincipal
benefit resulting from sealing the’,flaj gap, “therefore,is an increase.’ .
in the ccrhrol-fixed stability causedby the 3ncrease in Cza,

In order to s&w the effeot on lift effectiveness of ilap
deflection an@ flap gap at high flap deflections,‘theInorzqnt &f
seoti~ lift coefficient AZ due *O flap deflection is
against 8f

glotted
in figure 4 at seotion angles of-attaok of O , *2°,

.
,
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*60,and @OO. The flap effeotiveneee deoreases as a result of
alz+flow separation over the flap at seotton angle6 of attack
greater than approximately 2° when the flap deflection is equal to
or greater than 20°, the angle at whiolithe flap leading edge unports.
Such a flight condition in which the angle of attack and oontrol-
surfaoe deflection may be of like sign might oocur, for example,
for a vertical tall section during flight with asymmtrlc power
Less serious losses of lift due to unporting of the flap leading edge
oocur when the section angle of attaok is inoreased in opposition to
the flap deflection. ThiEIocmbination of control-surfaoe deflection
in opposition to the angle of attaok would perhaps occur for an
elevator during landing or for a rudder during sidesllp.

●

.

A comparison of figures L(a) and k(b) shows that sealing the
flap gap reduoes the values of AZ at positive seotion an@es of

attaok throughout the complete range of flap deflection tested. At
negative seotion angles of attack the values of Al were

generally greater with the flap sealed than with the flap unsealed
except at a flap deflection of 30° In which case the values of clo~

were greater for the flap unsealed at section angles of attack of
-6° and-lOO.

A nomal scale effect on the lift characteristics of the airfoil
with both control surfaoes neu ral and use led results faam a change

k 8in Reynolds nu,ber from 6 x 10 to 2.5 x 10 as shown in figure 5.

●

Hinge Moments

l’lApand tab section hinge-moment coefficients are plotted
against airfoil section angle of attack ~ for various deflections

of the flap and tab in figures 6 and 7, respectively. Large inoreases
of flap and tab hinge moment occurred through a limited range of angle
of attaok when the flap was deflected beyomd the angle at which
thb flap leading edge unported frcm the airfoil contour. A eummary cf
values of importent hlnge+moment parameters is given in table.111.

Sharp irregularities in the variation of chf with ~ occurred

at a zero flap deflection with the flap gap open {figs. 6(a),6(?.)),
and 6(e)). Subsequent tuft observations showed that the irregu-
larities were caused by a rapid thickening of the boundary layer
over one surfaoe of the flap when a flow of air is induoed through
the flap gap as the angle of attack is ohanged, With both contZ’01
surfaces neutral the &ymmetry in the angle of attack at whloh these
irregularities oocur is probably caused%y the air flow through the
flap gap at low angles of attaok. Sealing the flap gap eliminates the
irregularities in the hinge--momentcharacteristics as shown in
figure 6(g).
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SeaMng the
VdWS of’tYhffis

figs. 6 and7.)

flap gap or the tab

The values of c~

9

BP W%iVeU inoreasea the
Ohtaf. (See table 111 and

given in table In for the flap
‘a

gap unsealed were .-ured at a Seotion an@e of attack of 0° and
may be questionable beoause of the jogs In the hinge-moment ourves.
The results of previous inmations of comentlonal airfoils,
however, have also indicated a tendenay for the values of the hlnge-
~t parameters c~ E@ o~ to beams mo= n~tive as the

c~tnl.-eurf~e gap is deoreased (referenae 3). The d8& Of
ttgures 6(a) and 6(g) show that at mmrate angles of attack, however,
the rate of change of ahf with ~ is less negative for the flap

xp sealed than for the flap gap unsea+sd.

A measure of the effectiveness of the tab in reduaing flap hinge
‘-rrte is the rate of change of flap deflation with the tab
defleatton required to b.altie the i~ r+amentof flap hinge mxnent
aaused by w flap def~tlon at a oanstant an@e of attaak. ~S
~ti~ ‘ ~f& indicates that the smaller the ixib- deflection reqtired

tO bd/3Z10ethiiGiM~Y3t Of Chf due to a @ven flap deflection, the
greater is the tab hlnge+m?ae nt effeatiwnees. Curves of the flap
dsfleoti~ against the tab def leution re@red to maintain s f~p
S%fion ~~ nt ooe~ciant of O are plotted in figure 8 at
-S of attaok ?xmging from -@ to W for the flap and tab gaps
~ed. In addition, the variations of ef with Gt through a
~e of angle of at-k frcm 0° to & are plotted for the tab-gap-
Bmlea c Ontiti.on ● The curves of figure 8 wereobtained by interpolation
~d extrapolation of the basic flap hillge--mment data presented in
-6.

The value-oa %5 at a motion angle of attaak of 0° fer both

=t~-eurfaae gaps u%ealed IS equal to L 83 for tab deflections
between Oo and -1Oo. The tab hinge-moment ef festiveness at positive
fhp deflections. is greater for negative than for positive angles of
attack *S sho$m in f’ip 8 ~ is c ause~ by a greater tiendenayf Or
the air flow b se~~ over the upper surfaae of the flap at POsitive
@X@es of attack. The tab h~t eff~tfveness ~~~es
apB~i&* at ~ dgflatiow grgater than---lOQfor all all&l-OS-Of
attaak for whiah data are available. Setiing the tab gap incr-es
the ~te of O- of at with at an ave~ of-14 peroent at

-e of attaak from & to &. The effeot of the flap gap on the tab
u~nt effnativeness was not detezm!JJ3ed*
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Pitchin~Moments

Section pitching-mxuent coefficients are plotted against
sectian lift coefficients in figure 10 for %oti ccntrol gaps
unsealed snd for the flap gap sealed.with the tab gap unsealed.
Sealing the flap gap had no appreciable effect on”the value of

%f
(table-III) or on the value of c

%2
es can be seen frcm a comparison

of figures 10(a) and 1O(C). .

,,. “ Drag. .

Drag characteristics of the airfoil..withthe control-surface
gaps sealed end unseal@l are’,pres.entediq fi~e U. for various
deflections of therflap and tab. Whezia flaw of air U’lrou@ith”flap
gap was induced at small.angles of attack,a krga increase in section
drag coefficient occum’ed (figtill(a))~ With both control suyfaces
neutral, the.sudden increases in ti.agwez;eaqumetrlcal about zero
lift but corresponded to the angles of atl&ck at which the irregularities
in the flap sectlml hinge-mcmmnt coetflc?.cntsoccurrod. When the.flew
of air,through the flap &p was ellti.natodwith a seal, tic+section
,lragcoefficients wore syqmwtrical about zero lift for the neutral
position of both control surfaces and a-large docroaso in all but the
minimum values of cd was obtaino~ at all the flap dcfloctions.tostod.

Yhe value of &o minim sbction drag cocfficiontfor bgth control
surfaces neutral was 0.0071 tor tho flap gap unsoalod and remzinc”dVm
same ?%r’tho:flap gap sealed. Sealing MO tab gap generally dticmascd

.

.

the section drag coefficients slightly,a.lthougha
drag was still caumd by tho air flow through tho

SUMMARY OF IUHJLK9 ,

The following results were obtained from tie
wind-tunnel investigation of a 10.7-percent-thick

largo incroaso in
flap gap.

-.

two-dimensimal
symmetrical tail

section equipyed wi% a 0.40c flap h&ing a 0.,333c~-ove~hangand
a 0820cf tab.

1. Sealing the tab nose gap generally increased tie flap lift
effectiveness and tab hinge-m-t effectiveness.

2. Sealing the flap gap ,

(a) increased the rate of change of section .

lift coof’ficientwi’+ both section =AGIO of attack ~.
and flap dofloction 8f

,,
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(b) negatively tncreased the rate of ch~e of flap
section hinge+mnent coefficient ohf with both ~ and ~f .

at a Oo angle of attack and flap deflection

(a) eUminated sharp irregularities in the variation
Of Ghf With ~

(d) great~v reduced all but the minimum values of section
tiag,ctoeff’ioientatal.1 flap defle,otionstested....

3. Sudden decreases of lift and large fnoreases of flap and tab
hinge-mcu.uentocaurrd through a limited &nge bf an&l.e_ofa~ta~k when
the flap was defleoted heym.d the angle
edge unported from the airfoil oontour.

4. The effectiveness of the tab tn
Tras large up to a tab def’leationof 10°
larger deflections of the tab.

reducing flap hinge moments
but decreased appreciably at

Langley Memorial Aeronautical Laboratory
National Advisozy Committee for Aeronautics

Langley Field, Vs., December 20, 1946
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TAME I

ORDINA~ FOR 1O.7-FERCENT+HICK TAIL SEOTION

[Stations and ordinates given In
percent of airfoil chord]

. .

Symmetrical Oection

Station

1.116
2.232
.6144

8:~;;
13. 90

317. 60

%;%

U X4: 1:
53.570

100.000

Ordinate”

1.691
2.33
3.17 ?

ii
.70
.1 1

$*Q2

5:30 $
5:J3~

i .726
4.074

straight taper
,-.
u

g

TABIE 11
(3
+.

ORDINATES FOR FLAP NOSE SHAPE
Z’

~
.

[Stations and ordinates given ~
in peroent of movable %
surface length measured
from ov’erhfig L.E. to
airfoil !I!.E.I

1 Symmetrical shape

StatIon

1.25
2.50
5.00
7.50
10.00
15.00
20.00
100.00

Ordinate

3.64

~h●9
● 37

7.13

7.4’2
7.@
504

L.E. radius: 5.3

NATIONAL ADVISORY

COMMITTEE FLWIAERMAUTICS
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SECTION PM-AiEIERS

Control-surface
nose gap

Flap unsealed
Tab unsealed

Flap unsealed
!Mb sealed

Flap sealed
‘Tab unsealeci

TABLE III

k’r a. = 0°, L4f = 0°, AND bt = 0°

~Ex.ept as noted]
.

1

6f
Caa

O.mB

cL6f
a~f c~f

a chf6r J C%a C%o ~
Chto

f (J

0.095 0.066 0.70 -0.0030 -0.OOL3 1.83 -0.0001 -0.0089 -o.qoo9 -0.0091

I

.095 .070 .74
?

-.00 0 -.ool@ 2.09 ------- ------- ------- -------

.104 .072 .69 -.0045 -.oo~o ------- -.0018 ------- -.0019 -.0091

1 Measured at a. = 0° and chf = O.
NATIONAL ADVISOkY

COMMITTEE FM AERONAUTICS

2 !deaaured at c~ = O, Cif ❑ 0°, and 6t = OO.

.,

1
-.
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‘O”’’’cfTcf=O;”:;”F

Flap gap = 0.003c

NATIONAL ADVISORY

COWllEE M AEMAUWS .

Figure 1.- Sketeh of 2@nch-ohoI@ 10.7 -peroent-tbiok symnetrioal tall eeotlon.

w
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Figure 2.- Photograph of 10.Y-PercenL-LM-ck swmmtrical tail section with a
0.40c flap having a 0.333cf overhang and a 0.20cf tab. Sf ❑ 200, 8t = -200.

:
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Fig. 3g NACA TN NO. 1228

i3eotlonangle of attaok, CLO, deg

(g) FlaD sw S-1ed, tab ~P .wIcIea~~Jat = o“.

Figure5 .- Concluded.
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NACA TN No. 1228 Fig. 4

2 .0

‘O

.6 //

.2

.8

0 4 8 lz 16 20 a 28 w
Flap deflection, af, deg

.
La) Flap and tab gapsunsealed.

.-

—

(b) Flap gap sealed, tab gap unsealed.

Figure 4.- Variation of AOZ with Of at oonatent a. for the 10.7-peroent-thiok s~etrloal

ta%l aeatlon with a 0.400 flap having a 0.333ar overhang end a 0.200~ tab. R = 6 x 106
(approx.).



Fig. 5 NACA TN NO. 1228
,

Sect Ion angle of attack, aOs de g

Figure
2
.- Soale effect on lift eharaoteritics OS the 10.7-percent-

!thic symmetricaltail sectionwith a O. 00 flap having a
0.3530f overhangand 0.209~ tab. Flap and tab gaps unsealed;
Cif = 00; 8t = 00; test, TDT 761.

.

.

.

.
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NACA TN NO. 1228 Fig. 6a

Seatlon angle of attaok., %, deg

(8) Flepand tab gaps unsealed; 8t = 0°.

Flgvre 6.- Hhge+mment ohea%mterletlos of a 0.40. flap havinga 0.3330f overheng d

(aPProx.); tests, ZDT yxlp%”~~~th’ok “~etr’?~ tall secti6n. R = 6 x M6
a 0.200f tab on the 10. -

.



Fig. 6b NACA TN No. 1228

I
I

. .

Seotion Wle Or attao% %, deg

(b) Flap and tab gaps unsealed; 8t = -1OO.

Figure 6 .- Oontlnued.

.

.
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NACA TN No. 1228. Fig. 6C
●

sootion angle of attack, N, ae g

(c) Flap and tab gaps unsealed; 6t = -15°. -.

Figure 6 .- Continued.



Fig. 6d NACA TN No. 1228

●

I , , I l--l-t-i-l--i
I 1 _... .. ..

kl”i-u(::g}- . !
—.. .

.

.~-l--+—.—l.

-= L_u, .1. ,1....-I

~u)...L4.-L L. ...l--L. -l

44-4--1~~l-’1-1-1
p., ,...~.. ,...,pp,

+=-i-1+-t=l--l+-ti-tll+-i-l--’iu-l---l--l .-1. u
H+-fw-t++w--’i-i

*H+-H-HM- I+H” 1‘“i””””l”:-i

I
~i
-----..>---

L-

. .

.

. .
Smtion angle o.”attack, ao, deg

(d) Flap and tab gaps unsealed; i3tz -20° ad 10°.

Figure 6 .- Continued. —

.
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Fig. 6e

.-

Seotion engla of attaok, ao, aeg

(e) Flap gepunsealed, tab gap sealed; 8t = 0° end U+’.

.,

Figure6 .-Continued.



Fig. 6f NACA TN No. 1228

—

.

#

--

Semtion angle or attaok, a.s deg

(f) Flap gap unsealed, tab gap sealed; 8t = -10°, -15°, and -20°.
. ;.

Figure 6 .- Continued, -
:

—



NACA TN No. 1228 Fig. 6g

Section angle of attack, ao, deg

(g) Flap gap sealed, tab gap unsealed; 8t = 0°.

Fl~re 6 .- Concluded.



Fig. 7a NACA TN No. 1228

Seotlon angle of attack, ao$” deg

(a) Flap and tab gaps unoeale!i) 8t . OO.

Figure 7.- Hlnge+Ioment Oharaoterlatioo of a O.200f tab on a 0.400 flap having a
0.3330r overhang on the 10.7-peroent-thiok .symmat.rloaltail Beotlon.
R= 6 x lc$ (approx.); teets, ‘lDT761 and 765.
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Fig. 7d NACA TN No, 1228

.

Seotion angle of attack, ~, deg

(d) Flap and tab gaps unsealed; CIt= -20° and 10°,

Figure 7 .- Continued.
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Fig. 7e “

SeOtlOn angle of attaok, aos dsg

(e) Flap gap sealed, tab gap wmealed; fJt= OO.

Fl~re 7 .- Concluded.
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NACA TN NO. 1228
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Figure 8.- Variationof flap deflection w~tlithe tab deflection
required to maintain a constant flap section hinge-moment
coefficient of O. R = 6 x 106 (approx.).



NACA TN ~TO. 1228 Fig.$la
--

●

✎

Section-angle or aGGucU, ao, aeg

(a) Flap hinge-moment diaracterlntloa.

Figure 9.- Soale ef?eat on htige+nament oharaoterf.etieeof a 0.400 flap and a 0.200f tab
on the 10.7-peroent-thiok agmnetricel tall aec.tion. Flap azidtab gape unsealed; . .
bf = oo, et = 00; tent, ~T 761.
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%otlon angle of attack, ao* deg

(b) Tab hinge-mcment charact.eristlos.

Figure S3 .- Concluded.

—

—

--

.-

..

,

.

-- -

,

,

.

. .-



NACA TN NO. 1228 Fig. 10
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Section =rt one frlcient, Ct

(C) Flap @p sealed,tab gap unsealed; at = 0°.

Figure 10.- Pitohing-momant characterlstlos of the 10.7-percent-thlok s~etrioal tail section with
a O.@o flap havtig a 0.3330f overhang and a 0.20cf tab’. R = 6 x 106 (appzwx.); teits, TDT 753

and 764.



SoCtlon drag coefficient, od S@tion drag ooefficitmt, c.d
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